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1
CAP ASSEMBLY FOR VEHICLE

BACKGROUND

Many caps or clips are known that deflect when being
iserted and closed with such caps or clips snapping when

moving past a ledge or edge to hold a set position for the cap
or clip. Some of these caps or clips rotate about a shaft with
the purpose of trapping another part or parts. For example,
during vehicle assembly, caps can be used to capture an
inserted part between the cap and another part the cap secures
against. There 1s sometimes a need to hold open a cap while
the parts the cap traps are iserted. However, once set, 1t can
be desirable for the cap to resist movement from 1ts set posi-
tion. In particular, 1n a partially set position, the clip or caps do
not typically have the necessary retention force to perform
their desired function and thus the clips or caps can fail 1f
partially set.

SUMMARY

According to one aspect, a door handle assembly for a
vehicle includes a base, a door handle pivotally mounted to
the base and a cable assembly operatively connected to the
door handle. The cable assembly has a mounting end portion
seated within a recess defined 1n the base. The door handle
assembly further includes a cap rotatably connected to the
base for securing the mounting end portion within the recess
of the base when 1n a locked state with the mounting end
portion seated within the recess of the base. The cap has a
locking feature that urges the cap to a locked position corre-
sponding with the locked state.

According to another aspect, the cap assembly for a vehicle
door handle assembly includes a base defining a recess, a
component recetved within the recess of the base and a cap
pivotally mounted to the base for securing the component
within the recess of the base. The cap 1s moveable between a
locked position wherein the component 1s locked within the
recess and an unlocked position wherein the component 1s
removed from the recess. The cap includes a locking feature
that maintains the cap in the locked position and urges the cap
to the locked position when nearly 1n the locked position.

According to a further aspect, a cap assembly for a vehicle
includes a base and a cap pivotally mounted to the base. The
cap 1s moveable between a locked position and an unlocked
position. The cap includes a locking feature that maintains the
cap 1n the locked position and urges the cap to the locked
position when nearly in the locked position.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of a door handle assembly for
a vehicle including a base and a cap rotatably connected to the
base for securing a component (e.g., a mounting end portion
ol acable assembly) within arecess of the base, the cap shown
in an unlocked state.

FIG. 2 1s a perspective view of the door handle assembly
similar to FIG. 1 but showing the cap 1n a locked state with the
component seated within the recess of the base.

FI1G. 3 15 a front elevation view of the door handle assembly
corresponding to the locked state shown 1n FIG. 2.

FI1G. 4 1s an end elevation view of the door handle assembly
also corresponding to the locked state shown 1n FIG. 2.

FIG. 5 1s another end elevation view, shown partially in
cross section, of the door handle assembly corresponding to
the unlocked state shown 1n FIG. 1.
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FIG. 6 1s a partial cross sectional view of the door handle
assembly showing the cap moving toward the locked state.

FIG. 7 1s a another partial cross sectional view of the door
handle assembly similar to FIG. 6 but showing the cap 1n the
locked state.

FIG. 8 1s still another partial cross sectional view of the
door handle assembly similar to FIGS. 6 and 7, but showing
the cap 1n the unlocked state and moving toward the unlocked
position.

DETAILED DESCRIPTION

Referring now to the drawings, wherein the showings are
for purposes of illustrating one or more exemplary embodi-
ments and not for purposes of limiting same, a cap assembly
10 for a vehicle includes a base 12 and a cap 14 pivotally
mounted to the base 12. The cap 14 1s moveable between an

unlocked position (shown i FIG. 1) and a locked position
(shown 1n FIGS. 2-4). As will be described 1n more detail
below, the cap 14 includes a locking feature that maintains the
cap 14 1n the locked position and urges the cap 14 to the
locked position when nearly 1n the locked position. As will be
described 1n more detail below, the base 12 can define at least
one recess 22 and a vehicle component (e.g., mounting end
portion 20 of cable assembly 18) can be received within this
recess 22 such that the cap 14 in the locked position can
capture the component within the recess 22.

In the illustrated embodiment, the cap assembly 10 1s a
door handle assembly for a vehicle and includes a door handle
or door handle lever 16 pivotally mounted to the base 12 and
a cable assembly 18 operatively connected to the door handle
16. The cable assembly 18 has a mounting end portion 20
seated within a recess 22 defined 1n the base 12. The cap 14 1s
rotatably connected to the base 12 for securing the mounting
end portion 20 within the recess 22 of the base 12 when 1n a
locked state with the mounting end portion 20 seated within
the recess 22 of the base 12, wherein the locked position
corresponds with the locked state. As shown, the mounting
end portion 20 of the cable assembly 18 can be a radially
enlarged portion secured to a sheath 24 1n which a cable 26 1s
moveable accommodated. As 1s known and understood by
those skilled 1n the art, the cable 26 can connect the door
handle 16 to a latch assembly that allows a door of the vehicle
to be opened (latch assembly and door not shown).

In the 1llustrated embodiment, the cable assembly 18 1s a
first cable assembly and the door handle assembly 10 addi-
tionally includes a second cable assembly 28 operatively
connected to a locking lever or member 30 that 1s moveably
mounted to the base 12. The second cable assembly 28 has a
mounting end portion 32 seated within a second recess 34
defined 1n the base 12 and secured within the second recess 34
when the cap 14 1s 1n the locked state with the mounting end
portion 32 of the second cable assembly 28 seated within the
second recess 34. Like the first cable assembly 18, the second
cable assembly 28 can include a sheath 36 secured to the
mounting end portion 32 and a cable 38 moveably accommo-
dated within the sheath 36. As 1s known and understood by
those skilled in the art, the cable 38 can be moved by moving
the locking member 30, which itself can be connected to a
lock actuator 40 provided for manual manipulation within the
vehicle. Movement of the cable 38 can effect a locking or
unlocking action with respect to the door latch assembly
(again, not shown) associated with the cable 26. For mounting
within the vehicle, the base 12 can include mounting aper-
tures 42, which receive fasteners (not shown) for mounting
the base 12 within a vehicle.
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The recesses 22, 34 defined 1n the base 12 can be partially
defined by resilient mounting tabs 44 including, respectively,
barbed portions 46 for resiliently retaining the respective
mounting end portions 20, 32 within the recesses 22, 34.
Additionally, the cap 14 can include curved abutment sur-
taces or profiles 48, 50 for complementarily cooperating with
the curved profile of the mounting end portions 20, 32. As
shown, the curved profiles 48, 50 can be recessed into upright
walls 14a, 145 of the cap and/or can be provided on protrud-
ing wall portions 52 extending from the walls 14a, 14b.

The cap 14 can include a mounting aperture 54 defined by
and through the walls 14a, 145, and particularly through leg
ends 56 of the walls 14a, 14b. The base 12 can include a p1vot
shaft 60 recerved in the mounting aperture 54 to pivotally
mount the cap 14 to the base 12. In the 1llustrated embodi-
ment, the locking feature includes a cooperative configura-
tion defined by the cap 14 and the pivot shatit 60 that holds the
cap 14 1n the locked position until suificient force 1s applied to
overcome a cooperative locking engagement between the cap
14 and the pivot shaft 60. More specifically and with addi-
tional reference to FIGS. 4 and 3, the cooperative configura-
tion defined by the cap 14 and the pivot shait 60 includes a
protuberance 62 defined on the cap 14 and a cam surface 64
defined by the pivot shait 60. As shown, the protuberance 62
extends radially mto the mounting aperture 54 and 1nto con-
tact with the cam surface 64 defined by the pivot shaft 60. In
the illustrated embodiment, the protuberance 62 includes an
apex portion 62q flanked by tapered portions 625, 62¢. The
cap 14 and thus the protuberance 62 can be formed of a plastic
material and can be configured such that the protuberance 62
1s resiliently urged toward and into contact with the cam
surface 64 and i1s only rotatably along the cam surface 64
when sullicient force 1s applied to the cap 64 (e.g., manual
rotation/manipulation) that overcomes the resilient urging.

With additional reference to FIGS. 6-8, the cam surface 64
includes a recess 64a corresponding to the locked position of
the cap 14. More particularly, when the protuberance 62 1s
received within the recess 64a, the cap 14 1s 1n its locked
position and locked state. Additionally, the cam surface 64
includes a tapered surface portion 645 interposed between the

recess 64a and a curved portion 64¢ of the cam surface 64.
Receipt of the protuberance 62 within the recess 64a 1s best
shown 1n FIG. 7, which also shows the cap 14 in 1ts locked
position and locked state. The tapered portion 645 of the cam
surface 64 functions to urge the cap 14 to its locked position
corresponding to 1ts locked state and further functions to
maintain the cap 14 1n its locked position. Additionally, the
tapered portion 645 functions to urge the cap to 1its locked
position when the cap 14 1s nearly 1n 1ts locked position, such
as 1s depicted 1n FIG. 6.

In one embodiment, the locking feature only urges the cap
14 to 1ts locked position when the cap 14 1s already 1n the
locked position (FIG. 7) or the cap 14 1s near the locked
position (FIG. 6). Advantageously, and as best shown 1n FIG.
8, the locking feature can also urge the cap 14 toward 1its
unlocked position corresponding with the unlocked state for
casily visually confirming that the cap 14 1s 1n the unlocked
state. In particular, in this role, the locking feature can only
urge the cap 14 toward the unlocked position when the cap 14
1s a predetermined distance away from the locked position,
such as 1s 1llustrated in FIG. 8. This predetermined distance
away can correspond to when the protuberance 62, and par-
ticularly the apex portion 62a thereof, moves oif the tapered
surface portion 645 and onto the curved portion 64c¢ of the
cam surface 64. At this point, the protuberance 62 1s urged by
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the cam surface 64 rotatably away from the recess 64a (1.¢.,
counterclockwise 1n FIG. 8) and thus away from the locked
position.

In addition or in the alternative to the locking feature
including the above-described cooperative configuration and
cooperative locking engagement, the locking feature can also
include a second cooperative configuration, this one between
a locking tab 70 defined on the cap 14 having a mating surface
72 and a locking shoulder 74 defined on the base 12 having a
mating surface 76. As shown in FIGS. 4 and 7, the mating
surfaces 72, 76 rest against one another when 1n cooperative
locking engagement to thereby lock the cap 14 1n its locked
position. In the illustrated embodiment, the locking shoulder
74 1includes a double-ramped portion 78 adjacent the mating
surface 76 of the locking shoulder 74. A first ramp 78a of the
double-ramped portion 78 immediately adjacent the mating
surtace 76 of the locking shoulder 74 1s arranged to urge the
locking tab 70 of the cap 14 1n a first direction (1.e., to the left
in the figures) to move the cap 14 to the locked position. A
second ramp 78b of the double-ramped portion 78, which 1s
less adjacent the mating surface 76 of the locking shoulder 74
than the first ramp 78a, 1s arranged to urge the locking tab 70
of the cap 14 1n a second, opposite direction (to the right 1n
FIGS. 4-8) to move the cap 14 away from the locked position
and thus toward the unlocked position. As the cap 14 can be
formed of plastic, the locking tab 70 can be resiliently urged
into contact with the double-ramped portion 78 when passing
thereby.

In the illustrated embodiment, the locking tab 70 can
include a guide surface 80 oriented approximately orthogonal
relative to the mating surface 72 of the locking tab 70, though
inclusion of the guide surface 80 1s not required. The guide
surface 80 and the mating surface 72 of the locking tab 70
together form a corner 82 that engages the double-ramped
portion 78 as shown in FIGS. 6 and 8 during pivotal move-
ment of the cap 14 between the locked and unlocked posi-
tions. The locking tab 70 can further include a tapered surface
84 adjacent the guide surface 80 on a side opposite the mating
surface 72 of the locking tab 70. The tapered surface 82 can
have a taper that substantially matches a taper of the second
ramp 78b 1n the 1llustrated embodiment.

The locking tab 70 and locking shoulder 74 can function to
urge the cap 14 to the locked position corresponding with the
locked state and can maintain the cap 14 1n the locked posi-
tion. More specifically, the locking tab 70 and locking shoul-
der 74 can function to urge the cap 14 to the locked position
when nearly 1n the locked position as best illustrated 1n FIG.
6. Specifically, the first ramp 78a can urge the corner 82
therealong toward the locked position due to the taper of the
first ramp 78a. The mating cooperative engagement between
the mating surfaces 72, 76 can resist movement of the cap 14
from the locked position shown in FIG. 7. The locking tab 70
and locking shoulder 74 can also function to only urge the cap
14 to the locked position when the cap 1s already 1n the locked
position (FIG. 7) or the cap 14 1s near the locked position
(FIG. 6). The locking tab 70 and locking shoulder 74 can
additionally urge the cap 14 toward the unlocked position
corresponding with an unlocked state for easily visually con-
firming that the cap 14 is 1n the unlocked state.

In particular, the locking tab 70 and the locking shoulder 74
can be configured to only urge the cap 14 toward the unlocked
position when the cap 14 1s a predetermined distance away
from the locked position, such as shown in FIG. 8. More
specifically, the predetermined distance away can be the point
at which the corner 82 passes the apex formed by the first and
second ramps 78a, 78b. Beyond this point, the second ramp
78b urges the locking tab 72 away from the locked position
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and toward the unlocked position. Likewise, engagement
between the guide surface 80 and/or the tapered surface 84 of
the locking tab 70 with the second ramp 785 also urges the cap
14 away from the locked position and toward the unlocked
position as shown in FIG. 8.

In the 1llustrated embodiment, the locking feature includes
both the cooperative configuration defined by the cap 14 and
the pivot shaft 60, including the cooperative locking engage-
ment between the cap 14 and the pivot shatt 60, and also the
cooperative configuration defined by the locking tab 70 and
locking shoulder 74. Thus, both cooperative configurations
function to maintain the cap in the locked position and to urge
the cap 14 to the locked position when nearly 1n the locked
position. Specifically, receipt of the protuberance 62 1n the
recess 64a of the cam surface 64 can correspond to the mating
surfaces 72, 76 engaging one another. Likewise, the apex of
the protuberance 62 passing the intersection of the curved
portion 64¢ and the tapered portion 645 can correspond with
the corner 82 passing the apex formed by the first and second
ramps 78a, 78b. Additionally, both cooperative configura-
tions can function to maintain the cap 14 in the unlocked
position and urge the cap 14 toward the unlocked position
when the cap 14 1s not 1n the locked position and 1s more than
a predetermined distance from the locked position. Accord-
ingly, the illustrated embodiment provides an assembly for
applying force to hold or move a hinged part (e.g., the cap 14)
to a desired position via the shatt 60 it rotates about. More-
over, the cap 14 includes the ability to pull itself shut when
close to the closed position. This facilitates the cap 14 being
in either the closed position or a readily observable and visu-
ally confirmable open position.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives or varieties
thereot, may be desirably combined into many other different
systems or applications. Also that various presently unfore-
seen or unanticipated alternatives, modifications, variations
or improvements therein may be subsequently made by those
skilled 1n the art which are also intended to be encompassed
by the following claims.

The mvention claimed 1s:

1. A door handle assembly for a vehicle, comprising:

a base;

a door handle pivotally mounted to the base;

a cable assembly operatively connected to the door handle,
the cable assembly having a mounting end portion
seated within a recess defined 1n the base; and

a cap rotatably connected to the base for securing the
mounting end portion within the recess of the base when
in a locked state with the mounting end portion seated
within the recess of the base, the cap having a locking
feature that urges the cap to and maintains the cap 1n a
locked position corresponding with the locked state,

wherein the cap 1s pivotally mounted to the base via a pivot
shaft included on the base, the locking feature including
a first cooperative configuration defined by the cap and
the pivot shaft which applies a force to the cap that holds
the cap in the locked position until sufficient opposing
force 1s applied to overcome a cooperative locking
engagement between the cap and the pivot shait, the
locking feature further including a second cooperative
configuration defined by a locking tab defined on the cap
having a mating surface and a locking shoulder defined
on the base having a mating surface, the mating surfaces
resting against one another when the cap 1s in the locked
position.

5

10

15

20

25

30

35

40

45

50

55

60

65

6

2. The door handle assembly of claim 1 wherein the locking,
teature only urges the cap to the locked position when the cap
1s already in the locked position or the cap 1s near the locked
position.

3. The door handle assembly of claim 1 wherein the locking
teature also urges the cap toward an unlocked position corre-
sponding with an unlocked state for visually confirming that
the cap 1s 1n the unlocked state.

4. The door handle assembly of claim 3 wherein the locking,
teature only urges the cap toward the unlocked position when
the cap 1s a predetermined distance away from the locked
position.

5. The door handle assembly of claim 1 wherein the cable
assembly 1s a first cable assembly and the door handle assem-
bly 1includes a second cable assembly operatively connected
to a locking lever that 1s movably mounted to the base, the
second cable assembly having a mounting end portion seated
within a second recess defined in the base and secured within
the second recess when the cap 1s 1n the locked stated with the
mounting end position of the second cable assembly seated
within the second recess.

6. The door handle assembly of claim 1 wherein the cap
includes a mounting aperture and the pivot shatt 1s recerved 1n
the mounting aperture to pivotally mount the cap to the base.

7. The door handle assembly of claim 6 wherein the first
cooperative configuration includes a protuberance defined on
the cap and a cam surface defined by the pivot shaft, the
protuberance extends radially into the mounting aperture and
into contact with the cam surface defined by the pivot shaft.

8. The door handle assembly of claim 7 wherein the cam
surface includes arecess corresponding to the locked position
of the cap.

9. The door handle assembly of claim 8 wherein the cam
surface includes atapered surface portion interposed between
the recess and a curved portion of the cam surface.

10. The door handle assembly of claim 7 wherein the
protuberance includes an apex portion flanked by tapered
portions.

11. The door handle assembly of claim 1 wherein the
locking shoulder includes a double-ramped portion adjacent
the mating surface of the locking shoulder, a first ramp of the
double-ramped portion adjacent the locking shoulder is
arranged to urge the locking tab of the cap 1n a first direction
to move the cap to the locked position, a second ramp of the
double-ramped portion that 1s less adjacent the mating sur-
face of the locking shoulder than the first ramp 1s arranged to
urge the locking tab of the cap 1n a second, opposite direction
to move the cap away from the locked position.

12. The door handle assembly of claim 11 wherein the
locking tab includes guide surface oriented approximately
orthogonal relative to the mating surface of the locking tab,
the guide surface and the mating surface of the locking tab
forming a corner that engages the double-ramped portion
during pivotal movement of the cap between the locked and
unlocked positions.

13. The door handle assembly of claim 11 wherein the
locking tab further includes a tapered surface adjacent the
guide surface on a side opposite the mating surface of the
locking tab, the tapered surface having a taper that substan-
tially matches a taper of the second ramp.

14. A cap assembly for a vehicle door handle assembly,
comprising;

a base defining a recess;

a component received within the recess of the base; and

a cap pirvotally mounted to the base for securing the com-

ponent within the recess of the base, the cap movable
between a locked position wherein the component 1s
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locked within the recess and an unlocked position
wherein the component 1s removable from the recess,
the cap including a locking feature that maintains the cap
in the locked position and urges the cap to the locked

position when nearly 1n the locked position,
wherein the locking feature includes:
a p1vot shaft mounted to the base;
a mounting portion of the cap journaled to the pivot shaft

for pivotally mounting the cap to the base;

a cam surface defined by the pivot shaft corresponding to

the locked position;

a protuberance extending radially from the mounting por-

tion into engagement with the cam surface;

a locking shoulder defined on the base; and

a locking tab defined on the cap, the locking tab engaging

the locking shoulder 1n the locked position.

15. The cap assembly of claim 14 wherein the locking
teature further maintains the cap in the unlocked position and
urges the cap to the unlocked position when the cap 1s not in
the locked position and 1s more than a predetermined distance
from the locked position.

16. The cap assembly of claim 14 wherein

the locking shoulder includes a mating surface and a

double-ramped portion projecting from a guide wall of
the base oriented approximately perpendicular relative
to the mating surface; and

the locking cap includes a mating surface, a guide surface

ortented approximately perpendicular relative to the
mating surface and a tapered surface extending from one
end of the guide surface opposite the mating surface.

17. The cap assembly of claim 14 wherein the cam surface
includes a tapered portion adjacent the recessed portion, the

8

tapered portion arranged so that the protuberance 1s urged into
the recessed portion and simultaneously the locking tab 1s
urged by a first ramp of the double-ramped portion so that the
mating surfaces engage one another thereby urging the cap to

5 the locked position.
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18. A cap assembly for a vehicle, comprising:

a base;

a cap prvotally mounted to the base, the cap movable
between a locked position and an unlocked position, the
cap including a locking feature configured to maintain
the cap 1n the locked position and apply a force to the cap
that urges the cap to the locked position when nearly 1n
the locked position,

wherein the locking feature includes:

a pivot shait mounted to the base;

a mounting portion of the cap journaled to the pivot shait
for pivotally mounting the cap to the base;

a cam surface defined by the pivot shait including a
recessed portion corresponding to the locked position;

a protuberance extending radially from the mounting por-
tion 1nto engagement with the cam surface;

a locking shoulder defined by the base, the locking shoul-
der including a mating surface and a double-ramped
portion projecting from a guide wall of the base oriented
approximately perpendicular relative to the mating sur-
face; and

a locking tab defined by the cap, the locking cap including
amating surface, a guide surtace oriented approximately
perpendicular relative to the mating surface and a
tapered surface extending from one end of the guide
surface opposite the mating surface.
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